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Note: Chapter Ind 45 asit c:osted on September 30 1983 was repealed and anew

chapter ILHR 45 was created effective October 1, 1983; chapler ILHR 45 as it existed
on August 31, 1994 was repealed and a new chapter ILHR 45 was created cffective
September 1, 1994, Chapter 1LHR 45 was renumbered to be chapter Comm 45
under s, 13.93 (2m) (b) 1., Stats., and corrections made under s, 13.93 (Zm) b}
6. and 7., Stats. Register, October, 1996, No.4%0. =

Comm 45 o1 Purpose Pursuant to ss. 101, 17 and
101,177, Stats., the purpose of this chapter is to specify minimum

safety sta_nd_ards for the design, construction, installation, opera-

tion and inspection of mechanical refrigerating systems installed

in public buildings and places of employment, and for preventing

the release of ozone-depleting refrigerants to the atmosphere
History: Cr. Regrster, August, 1994, No, 464, eﬂ' 9—1—-94 )

Comm 45, 02 Scope ‘This chapter estabhshes safeguards
for life, Jimb, heatth and property, .

Notet Most of the requirements of this chapter are taken from the Amcncan Soc:- .
ely of Heating, Refrigerating and Air-Conditloning Engincers (ASHRAE) standard

ASHRAE 15—S8afety Code for Mechanical Refrigeration.

Note: Chapter Comm 5 contains requirements pertaining o lhereglsu-duonofpeb .

sons engaged in the business of servicing refrigeration eqmpment oF seng ozone

depleting refrigerant and persons installing and servicing refngerauon eqmpmeut

which may release an ozone—depleting refrigerant. -
History: Cr. Register, August, 1994, No, 464, eff, 9-1-94,

Comm 45.03 Apphcatlon. (1) SYSTEMSCOVERED After _

September 1, 1994, this chapter applies {o:

(2 ‘I‘he installation of mechamcal refngeratmg systems and
heat pumps; ’

{b) Parts or components added or a change to a refngerant of '

a du‘ferent number destgnatton, and

(¢) Paris or components replaced only if they are not identical

in function.

(2) SystEmS horcoveaeo This chapter does not apply to the
use of water or air as the primary refrigerant,

(3) LisTED EQUIPMENT. Equipment listed by an approved na-
tionally recognized testing laboratory is deemed to meet the de-
sign, manufactire and factory testrequirements of this chapter for

the refrigerants for which the equipment was designed. Listed re- '

frigerating systems are rot required to be field fested to comply
with s, Comm 45,21, ., . -
History: Cr, Register, August 1994, No. 464 eff. 9- 1—94

Comm 45.05 Definitions. In this chapter:

(1) ““Alarmy” means a device so arranged that upon any mal-
function in the system an audible and visual trouble signal will be
actuated instantly.

(2) “Approved” means acceptable to the department.

(3) “Approved nalionally recognized testing laboratory”
means one acceptable to the department, which provides uniform
testing and examination procedures and standards for meeting de-
sign, manufacturing and factory test requirements of this chapter;
is organized, equipped and qualified for testing; and has a follow—

‘. up mspection ser\uee of the current productlon of the ksted prod- .

ucts.

(4) “ASME"” means the Amencan Somety of Mechamcal En-
gineers.

(5) “Blends” means refngerants consnstmg of mixtures of 2 or

. more different chemical compounds which are often used mdmd-
uaily as refngerants for other apphcatlons

(8) “Brazed joint” means a gas-tight joint formed by j jommg )
metal paris with alloys that melt at “temperatures higher than

-, B0O°F,; but less than the melting temperatures of the joined parts.

(7) “Compamon or block valves” means pairs of mating stop ‘
vaives that allow sections of @ system to be Jomed before openmg
these valves or separated after closing them.’ : )

(8} “‘Compressor” means a machine used 1o compress refrtg-‘
erant vapor. a

RL)) “Compressor unit” means a compressor with its pnme
mover and accessories.

(10) “Condenser” means that part of the refngeratang system

. where refrigerant is quueﬁed by removal of heat.

(11) “Condenser coil” means a condenser constructed of plpe
or tubing, not enclosed in & pressure vessel.

{12) “Condensmg unit” means a combination of one or more

', power—driven compressors, condensers, hqmd recewers, and the

regularly furnished accessories.
{13) “Container” meansa cylmderfor the transportation of re- .
frigerant.

Note: The department wlll accept contmnets meeung U.S. dcpa.rtment ot’ trans-
poration regulations, - -

(14) “Corridor” means an enc]osed passageway which hmsts
travel to a single path, . :

(i5) “Department” means the department of commerce,

{16) *“Design pressure” means the maximum pressure for
which a specific part of a refrigerating system is designed.

{17) “Dual pressure-relief device” means 2 pressure—relief
devices, mounted on a three—way valve which allows one device
{o remain active while the other is isolated.

(18) “Duct” means a tube or conduit used to convey or encase
as follows: ‘ :

(a) “Air duct” means a tube or conduit used to convey air, A;r
passages in self—contained systems are not air ducts.

(b) “Pipe duct” means a tube or conduit used to encase pipe or
tubing.

(19} “Evaporator” means that part of the refrigerating system
designed to vaporize liquid refrigerant to produce refrigeration.

{20) “Bvaporator coil” means an evaporator constructed of
pipe or tubing, not enclosed in a pressure vessel,

{21) “Fusible plug” means a plug containing an alloy that will
melt, at a specified temperature, and relieve pressure,

Register, October, 1998, No. 490 -



Comm 45.05

(22) “Header” means a chamber to which other pipes or tubes
are connected so that fluids may pass freely between the pipes or
tubes.

{23) “Heat pump” means a refrigerating system used fo trans-
fer heat into a space or substance.

{24) “Highside” means those portions of the refrrgeratmg sys-
tem that are subject to approximate condensing pressure.

(25) “IDLH” or “Immediately Dangerous to Life or Health”

means the maximum concentration from which a person with no
. ON.

mechanical breathmg assistance is able to escape within 30 min-

utes without escape—impairing symptoms or meversrble hgalth -

effects.

(26) “Inside dtmenslon” means -inside drameter, w1dth :

height, or cross—sectional diagonal.

(27) “Internal gross volume” means the volume as deter-
mined from internal dimensions of the container with no allow-
ance for the volume of internal parts.

{28} “LEL” or “Lower flammable limif” means the minimum
concentration of the refrigerant that propagates aflame througha

homogeneous mixture of refrigerant and air.

(29) “Limited-charge cascade system” means a system in
which, with the compressor idle, the design pressure will not be

exceeded when the refngerant charge has completely evaporated

(30) “Liquid receiver” means a vessel, permanenlly con-
necied {o arefrigerating system by mlet and outlet pipes, for stor—
age of hquld refrigerant,

proved mationally recognized testing laboratory, inspection
agency, or other organization concerned with product evaluation

that periodically inspects. listed equlpment or materials, and
whose listing states either that the equipment or material meets ng-

tionally recogmzed standards or has been tested and found sult—
able for use in a specified manner.

(32) “Lobby” means a waiting room or large hallway servmg B

asa warlmg Io0m.

(33) “Lowside” means the portion of a refrrgeratmg system )

that is subjected to approxrmate evaporator pressure
(34) “Machinery” means the refrigerating equlpment formm ig

a part of the refrrgeratm g system, including the COMPIESSOF, | con-

denser, liquid receiver, evaporator, and connecting piping.

(36) “Machinery room” means a space, meeting the requrre-
ments of s, Comm 45,1% (12) or (13), that is designed to house re-
frigerating machmery and other related equipment. o

(36) “Manufacturer” means the company or organization that
evidences its responsibility by affixing its name, trademark or
trade name to refrigerating equipment.- ;

(37) “Means of egress” means a continuous and unobstructed :

path of travel from any pomt ina burldmg or structure to a public
way,

jomm g metai paris with a positive—holding mechanical construc-
tion such as flanged, screwed or ﬂared _]omts or compression fit-
tings. .
{39) “Nonpositive dlsplaeement compressor” means a com-
pressor in which the increase in vapor pressure is attained without
changing the interna! volume of the compression chamber,
(40) “Occupied space” means that portion of .the premises

normally frequented or oecupied by people, excluding machinery
TOOmS.

{41) “Ozone-depleting refrrgerant” has the meaning given in 7

s, 100.45 (1) (d), Stats.

Notet Section 100.45 (1) {d), Sars,, deﬁnes “ozone—dep!eung refngerant“ to.

mean a substance used In refrigeration that is or contalns a class 1 substance, as de-
fined in 42 USC 7671 {3) or a Class I substance, as defined in 42 USC 7671 {4).

{42) “Piping” means the pipe or fube used to interconnect vai-
ious parts of a refrigerating system. Piping includes pipe, flanges,
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bolting, gaskets, valves, fittings, the pressuze—containing parts of
other components such as expansion joints or strainers, and de-
vices that serve such purposes as mixing, separating, muffling,
snubbing, distributing, metering or controlling flow, pipe support,
and structural attachment,

(43) “Positive displacement compressor” means a compres-
sor in which the increase in pressure is attained by changmg the

- internal volume of the compression chamber,

(44} “Premises” means a tract of land and the burldm gs there-'

(45) “Pressurc—imposing element” means any devrce or por-
tion of the equipment used to increase refrigerant pressure.

{46) “Pressure-limiting device™ means a pressure-respon-

" sive electronic or mechanical control designed to automatically

stop the operation of the pressureﬁlmposmg element at a predeter-
mined pressure,

{47) “Pressure-relief device” means a pressure—actuated
valve or rupture member desrgned to automatroally reheve exces-
sive pressure.

(48) “Pressure-velief valve” means a pressure-actuated valve :
held closed by a sprlng or other meais and designed to automati-
cally relieve pressure in excess of its seiting,

(49) “Pressure vessel” means any refngerant—contarmng re-

" ceplacle in a refrigerating syster. “Pressure vessel” does not in-

clude evaporators where each separate section does not exceed
1/2 cubic foot of refrigerant—containing volume regardless of the

(31) “Listed” means inclu de d ina hst pubhsh ed by an ap- * maximuin inside dimension, evaporator coils; compressors, con- -

denser coils, controls, headers, pumps and piping.
(50) “Psia” means pounds per square inch absolute.
(51) “Psig” means pounds per square 1nch gauge.
(52) “Pumpdown charge” means the quantity of refrigerant

stored at some point in the refngeratmg system for operatlonal :
service or standby purposes.

{53) “Readily accessible”- means capable of bemg reached
safely and quickly for operation, repair and inspection without re-
quiring those to whom ready access is required to climb over or .
remove obstacles or to resort to the use of portable access equip- -
ment.

(64) “Reclaim” means to reprocess refrigerant to new product
specifications, by means which may include distilation, and re-

© quiring chemical analysis to determine appropriate product speci-

fications and compliance with the Air—Conditioning and Refrig-
eration Institute (ARI) standard ARI 700.

(55) “Recover” means to remove refrigerant i in any condmon
froma system and store it in an extérnal container without neces-
sarily testing or processing it in any way. ‘

{56) “Recycle” means to reduce contamipants in used refrrg—
erant by oil separation and single or multrple passes through de-
vices which reduce moisture, acuhty and parhoulate matter, such
as replaceable core filter—driers. -

(57) “Refngerant” means the ﬂurd used for heat lransfer ina

refrigerating system.
Note: The refrigerant absorbs heat and transfers it ata }ugher temperalure dnd a

higher pressure, usually with a change of state. ‘ !

{68) “Refrigerating system” means a combinaticn of inter-
connected parts forming a'closed circuit in which refrigerant is
circulated for the purpose of extracting, then rejecting, heat.

(59) “Refrigeration equipment” has the meaning given in s.
10L.177 (1) (c), Stats.

Note: Section 101.177 (1) (c), Stats,, defines "mﬁ'tgcmuon cqulpment to meart '
mechanical vapor compression mhgerauon equipment except for a mobile air'con-
ditioner, as defined in 5. 100.45 (1) (b), Stats., or trailer refrigeration equrpmcnt, as
defined in s, 100.45 (1) (c), Stats.

(60) . “Rupture member”. means a devrce that will rupture ata,
predetermined pressure. -

{61) “Saturation pressure” means the pressure at whreh vapor
and liquid exist in equilibrium at a given temperature,
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(62) “Sealed absorption system™ nieans an absorption system
in which all refrigerant—containing parts are made permanently_
tight by welding or brazing.

(63) “Secondary coolant” means any liquid used for the trans-

mission of heat, without a change of state, and havmg no flash
point or a flash peint above 150°F, :

(64) “Self-contained system” means a complete factory—as-

sembled and tested system that is shipped in one or more sections
and has no refngerantwcontmmug parts that are joined in the ﬁeld

by other than companion or block vatves,

(65). “Set pressure” means the pressure at which a pressure—
relief device or pressure control is set 10 operate,

{66) “Soldered joint” means a gas—tight joint formed by join-
ing mefal parts with alloys that meit at temperatures notexceeding
800°F and above 400°F.

(67) “Stop valve” means a devrce used {0 shut off the flow of
refrigerant.

{68) ' "I'hree—way valve” means a service valve for dual pres- -

sure-relief devices that allows usmg one dev1ce while 1solatmg
the other from the system,

{(69) “TLV-TWA” or “Threshold  Limit Value—TJme
Weighted ‘Average” means the refrigerant concentration in air to
which nearly all persons may be repeatedly exposed during a nor-
mal S—hom‘ workday and a 40-hour workweeck without adverse
effect.

tainers,

Curs,

{72} “Welded JOlnl meansa gas—trght joint, obtained by the
Jjoining of metal parts in the plastic or molten state.

(73) “Worst case ‘composition of fractionation” means the
composition, either as formulated or ata camposrtron that occurs
during fractionation, that for flammability results in the highest
concentration of the flammable component in either the vapor or

liquid phase and for toxrcrty results in the highest concentration
- ment before reactivating a mechanical refrigerating system atany

of the toxic component in either ‘the vapor or liquid phase.’

74) “Zeofropic” means blends comprising multiple compo-
nents of different volaulrty that, when used in refrigeration cycles,
change volumetric composition and saturation lerperatures as
they evaporate or condense at constant pressure.

Note: The word "Zootropm" is derlve-d from the Greek words zein (to boﬂ) and
ropos {to change).
History: Cr. Register, August, 1994, No. 464, eﬁ’ 9-1-04,

Comm 45.086 - Incorporatlon of standards by refer-
ence, (1) CoNSENT TO INCORPORATE. - Pursuant to s. 227.21,

Stats., the altorney general and the revisor of statutes have cons- -

ented to the incorporation by reference of the following standards:
(a) American Society of Mechanical Engineers (ASME), 345
East 47th Street, New York, New York 10017 Refngeratlon Plp-
ing, ASME B31.5-1992.
(b) American Society for Testing and Materials (ASTM), 1916
Race Street, Philadelphia, Pennsylvania 19103; Specification for

Seamless Copper Water Tube, ASTM B88-93; and Specification -

for Seamless Copper Tube for Air Conditioning and Refri geratron
Field Service, ASTM B280-93,

“{¢) Air-Conditioning and Refrigeration Institute (ART), 4301
North Fairfax Drive, Arlington, Virginia 22203; Specifications
for Fluorocarbon and Other Refrigeranis, ARI Standard 700-93.

(2) ‘ADori1oN OF STANDARDS. The standards specified in sub.
(1) are hereby incorporated by reference into this chapter.

(3) INTERIM AMENDMENTS. ~ Interim -amendments of the
adopted standards shall have no effect in the staté until this section
is correspandingly reviscd to reflect those ¢hanges. * °

Note: The standard.s may be obtained at a rominalcost by \mung o the respectrvc
addresses,

(70) “'I‘ransfer” means (o exchange refngerant bctween con-

71)- “Ultrmate strength” means the stress at whrch rupture oc-

Comm 45.08

Note: Coples of the adopted sjandards arc on file in the offices of thedepartmcnt, o
the secteiary of state and the revisor of statutes,
History: Cr. Regrster, August, 1994 No. 464 eff 9-1-94.

Comm 45.07 Installation registratlon. (1) CLASS[F!-
caTIONS. The installer shall register with the department the instal- *-
lation of new, used or additional mechameal refrigeratlng systems
of the following classifications: :

(a) Any system using a Group AlorBl refngerant and havmg
a capacity rated at or greater than 50 horsepower, 50 tons or
50,000 volt-amperes. "™

(b) Any system usinga Group A2,B2,A30rB3 refrrgerant and
having a capacity rated at or greater than 10 horsepower, 10 lons
or 10,000 volt-amperes. )

{2) Forms. Registration information’ shall be submrtted on "
forni DILHR SB-34 obtainable from the department, '

Noté: Copies of form SB-34 may be obtained from the department at the Division
of Safety and Buildings, Boiler Safety Section, E.O. Box 7969, Madison, Wisconsin
53707, lelephone 608/266-1904.

(3) SuBMITTAL. The regtstratron form shall be submrtted to the

department before the system is placed in operation.

Note: The purpose of the registration is so that inspections can be made as' speci-
fied in 5. Comm 45.08 (2},

(4) CERTIFICATE OF OPERATION. ' (a) The owner or user of a me-
chanical refrigerating system which requires periodic inspections
under s. Comm 45,08 (3) shall be responsible for obtaining and
maintaining a valid certificate of operation.

(b) After each periodic inspection, a certificate of operatron
shall be issued by the depariment upon determination that the sys- -
tem meets the applicable requirements of this chapter. The depart-
ment shall make that determination and issue a certificate of op-
eration within 15 business days of the periodic inspection. -

() The certificate of dperation shall indicate the maximum al- -
lowable working pressure penmtted under the requirements of
this chapter.

{d) The certificate of operation shall be valid until the nextre-
quired periodic inspection as specified in 5. Comm 45.08.(3). . |
(5) ReactivaTioN. The owner or user shall notify the depart-

tinie after the certificate of operation has expired. The system shall
be reinspected by the departmient and anew certificaté of opera-
tion shail be obtained before the systern may be reactivated.

Note: The department can be notified by writing 1 the Division of Safety and
Buildings, Boiler Safety Section, P.O, Box ‘1969 Mad.lson, Wi 53707, or by teleA :
phone at (608) 266194,

History. Cr. Register, August 1994, No. 464, eff 9—]-—94

Comm 45.08 Inspeetlons (1) GENERALREQtHREMENTS _
The authorized inspectors of the department, upon presentmg ap-
propriate credent:als to the owner, operator or agent in charge,
may: o

{a). Enter without de!ay and at reasonable times any factory,
plant, establishment, construction site or other area, workplace or

~ environment where work is pcrfonned by an employe of an em-

ployer; and

(b) Inspect and mvestrgate durmg regular working hours and ‘
at other reasonable times, and within reasonable limits and in a
reasonable manner, any place of employment and all pertinent
conditions, structures, machines, apparatus, devices, equipment
and materials therein, and ‘fo questron privately any employer,
owner, operator, ageat or employe.:

Note: The department policy is not to give advance notice, bul in the scheduling
and in the act of inspecting it may not always be possible to aveid advance notice.

{2) INSTALLATION INSPECTION. (a) A mechanical refrigerating
systemn which requires registration under s, Comm 45.07 (1) shall
be inspected by the department before the system is placed in op-
eration.

(b) Refrigerant steel p:pmg using We]cled jomts to be erccted
on the premises shall be inspected by the department after the pip-
ing material is delivered to the job site and prior to the start of
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construction. The instatler shall give the department a minimum

of 2 business days notice {0 arrange for the inspection,

(c) The installer shall complete form $BD-5204 and retain it
atthe JOb site prior to the refrigerant piping inspection, The autho-

rized inspector shall indicate acceptance of the refrigerant piping -

system design by signing form SBD-5204.

Note: Copiesof form SBD-5204 may be obtained from, and theinspeclnon notice

may be forwarded to, the department at the Division of Safcty and Buildings, Boiler
Safety ‘Scction, P.O. Box 7969, Madlson Wlsconsm 53?07, teiephone
608/266-1904,

(d) The owner of the refngerant p1p1ng system may: request
piping inspections in addmon to.the minimum inspections re-
quired ynder this section, .

system using a Group Al or B1 refrigerant and having 2 capacity
- rated at or greater than 50 horsepower, 50 tons or 50,000 volt-am-
peres shall be subject to inspection by the department atleastonce
every 36 months.

(b) Any mechanical refrigerating system using a Group A2,
B2, A3 or B3 refrigerant and havmg acapacity rated at or greater
than 10 horsepower, 10 tons or 10,000 volt—amperes shall be sub-
jecttoinspection by the department at least once every 12 months,

History Cr Regxster, Augusl:, 1994, Ne, 464 eff. 9-1—94 ' .

-Comm 45.09  Implementation of rules. Fallure on the
part of a superintenident, foreman, supérvisor, or other person hav-
ing control of any place of employment e'mpioye or operation, to
carry out any rule prescribed in tlns chapter isa vrolatlon of the
rule by the employer, - .

lllstory. Cr Regis(er, August 1994, No, 464, c&' 9194,

Comm 45.1 0. Fees. Fees for the reglstranons, cemﬁcates
reviews, mspecuons and petitions for variance shall be submitted
as specified in ch, Comm 2. :

Historyt Cr. Register, August, 1994, No, 464, off. 9-1-94.

Comm 45.11 “Enforcement.: The reqmrements of thls

chapter shall be enforced by the department,

Hisfory: Cr. Register, August; 1994, No. 464, eff, 9-1-94,

Comm 45.12 Appeals. '(1) AP}EAL OF LOCAL ORDER.
Pursuant to s. 101.02 (7) (b), Stats., any person affected by alocal

order which is in conflict with a rule of the department may peti-.

tion the department for a hearing on the grounds that the lacal or-

der is unreasonable and in conflict with the rule of the department. -

Nofte: Section 101.01 (1) {f}, Stats., defines “local order” as any ordinance, order;
rule or detsrmination of any common council, board of aldermen, board of trustees
orthe viltage board, of any village or city, or the board of health of any municipality,
or an order or direction of any official of such municipality, upon any matter over
which the department has junsd:cuon

(2). PENTION OF ADMINISTRATIVE RULE, Pursuant to 5. 227.12,
Stats., any mumclpahty, corporation orany 5 or more persons hav-
ing an interest in an administrative rule may petition the depart-
ment requesting the adoptron, amendment or repeal of that rule.

}Ilstory. Cr. Reglster, August 1994 No. 464, eff. 9-1-94.

Comm 45.13 Petltlon for varlance. (1) PrROCEDURE.

The department shall consider and may grant a variance o a re-
quirement of: this chapter upon receipt of a fee and a completed
petition for variance form from the owner, provided anequivalen-
cy is established in the petition for variance which meets the intent
of the provision. The department may impose specific conditions
in a petition for variance {0 promote the protection of the health,
safety or welfare of the employes or the public. Violation of any
condition under which the petmon is granted constltutes 2 viola-
tion of this chapter. ~

(2) 'PEIITION PROCESSING TIME. Exdept for priority petitions,
the department shall réview and make a determination on a peti-
tion for variance within 30 business days of receipt of all calcula-
tions, documents and fees requlred to complete the review. The
department shall process pnonty petitions wrthm 10 business
days. :

Register, October, 1996, No, 490
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Note: Coples of the petition for variance form (SBD-8) are available from the Di-

vision of Safety and Buildings, Boiler Safety Section, P.O. Box 7969, Madison, Wls‘ :

consin 53707, telephone 608/266-1904.

Note! Section 101.02 (6), Stats., and ch. ILHR 3 cutline the procedures for submit- °

ting petitionsto thedepanmentand the department’s procedures for hearing petitions.
History: Cr. Regisier, August, 1994, No. 464, eff. 9-1-94.

i

Comm 45.14 Penaltles. Penalties for violations of this

chapter shalt be assessed in accordance w1th 5.101.02 (12) and
(13) () or 101.177 (5), Stats. '
Note: Section 101.02 (13) (a), Stats., indicates penalties will be assessed against

any employer, employe, owner or othcr person who fails or refuses to perform any -

duty lawfully enjoined, within the ime preseribed by the department, for which no
penalty has been specifically provided, or who fails, neglects or refuses to comply

: with any lawful order made by the department, or any judgment or decree made by -
{3} Periopic mspucnor:s (a) Any mechamcal refngeraung .

any court inconnection with ss. 101,01 o 101,25, Stats, For each such violation, fail-
ureor refusal, such employe; owneror othér person must forfeit and pay intothe state
treasury a sum not less than $10 nor more than $100 for edch violatien. ot

Note: Section 101.02 (12}, Stats,, indicates that every day during which any per-
SOT, persons, corporation ora.nyofﬁcer, agent or erploye thereof, falls to observeand
comply with an order of the department will constitute a separate and distinct viola-
tion of such order.

Note: Section 101.177(5), Stats., indicates that any person who onatesthemslal
lation, servicing or sa!ereqmremem.s relating to ozone~depleting refrigerants will be
required to forfeit not less than $50 nor more than $1,000. Bach aci of mslallauon
servicing or sale in violation of the nile constitutes a separate violation,

History: Cr chlstcr, August, 1994 No 464, eff, 9—1—94

Comm -45.15 - - Oceupancy class:fucatuon. (1) Gov-'

ERNED LOCATIONS. - Locations of refrigerating systems are de-

scribed by occupancy classifications that consider the ability of

people to respond to potential exposure to refrigerant as follows:

(a) Institutional occupancy, as used in this chapter, is that por-
tion of the premises from which, because they are disabled, debili-
tated or confined, occupants cannot readily leave without the as-

* sistance of others. Institutional occupancies include hospitals, -

nursing homes, asylurns, sanitariums, and spaces containing

locked cells.

(b} Fublic assembly occupancy, as used in thls chapter, i is that
portion of the premises where jarge numbers of people congregate

and from which occupants cannot guickly vacale the space. Public -

assembly . occupancies include audltoriums, ballrooms, class-
rooms, passenger depots, theaters, armories, assembly rooms,

. bath houses, bus terminals, broadcastmg studios, churches, col- |
- leges, courthouses without cells, dance halls, exhlbrtlonhalls,fra-

ternity halls, libraries, Iodge fooms, morfuary chapels museums,

schools, skating rinks, subway statl_ons, enclosed portrons of are-’

nas, race tracks and sladlums

(c) Residential occupancy, as used in this chapter, is that por-
tion of the premises in which occupants, because they are sleep-
ing, may be unaware of a hazard. Residential occupancies include
dormitories, hotels, multi-unit apartments, residences, club
houses, convents, lodging houses, studios and tenements, «

(d) Commercial occupancy, as used in this chapter, is that por-
tion of the premises where people transact business, récéive per-
sonal service, or purchase food and other goods. Commercial oc-
cupancies include office and professional buildings, restaurants,
markets, but not large mercantile occupancies, bake shops, fur

storage, laboratories, loft buildings, and work or storage areas that:

do not qualify as industrial occupancies.

(e} Large mercantile occupancy, as used in this chapter, is that
portion of the premises where more than 100 persons congregate

on levels above or below street level to purchase personal mei- .

chandise.

« {f) Industrial occupancy, as used in this chapter, is that portion
of the premises that s not open to the public, where access by au-
thorized persons is controlled and which is used to manufacture,
process or store goods such as chemicals, food, ice, meat or petro-
leum.

{g) Mixed occupancy, as used in this chapter, occur_s_ when 2
or more occupancies are located within the same building. When
each occupancy is isolated from the rest of the building by tight
walls, floors and ceilings and by self—closing doors, the require-
ments for each occupancy shall apply to that portion of the build-

S
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ing. When the various cccupancies are not so isolated, the oceu- - -
pancy havmg the most stringent requirements shall bc the

governing occupancy.

Note: Forexample, the cold storage spacesina hotel arc classified as an industrial
occupancy while the rest of the building is classificd as a residéntial occupancy.

(2) ApJacenTLoCATIONS. Bquipment located outside a build-

ing, other than piping, and within 20 feet from any building open-;

ing, other than fo the compressor room, shall be governed by the
occupancy classification of the building.
History: Cr. Register, August, 1994, No. 464, eff. 9-1-94.

Comm 45.16 Refrigerating system classification. .-

(1) DIRECT AND INDIRECT. Refrigerating systems are defined by
the method employed for extracting or delivering heat as follows:

(a) A directsystem is one in which the evaporator or condenser

of the refrigerating system is in direct contact w1ﬂ1 the air or other

substances to be cooled or heated.

(b} An indirect system'is.one in which a secondary coolant
cooled or heated by the refrigerating system is circulated to the air

or other substance to be cooled or heated. Indirect systems are dls- v

tinguished by the methed of application as follows:

1. An indirect open spray systern is one in which a secondary
coolant is in direct contact with the air or Glher substance to bc
cooled or heated.

2. A double indirect open spray system is one in whlch the
secondary substance for an indirect open spray system is cooled
or heated by the secondary coolant circutated from a second en-
closure,

3. An'mdlrect closed system isonein whlch a secondary cool- _

Comm 45.17 ..

Note: The department can be contacted at the Safety and Buildings Division, Boil-
ef Safety Section, P.O. Box 7969, Madison, W1 53707, telepbone (608) 2661904,
= History:. Cr. Register, August, 1994, No. 464, eff. 9-1-94.

Comm 45.17 Refrigerant classification. (1) Sarery
GrOUPS. Refrigerants shall be classified into safety groups illus- .
trated in Figure 45.17. . .
Figure 45.17
REFRIGERANT SAFETY GROUPS

“SAFETY GROUP
F A
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Toxicity * Toxicity
e . -

INCREASING TOXICITY

ant passes through a closed cu'cu;t in the air or other substancé to

be cocled or heated.

4. Anindirect vented closed system is one in whicha second-
ary coolant passes through a closed circuit in the air or other sub-
stance to be cooled or heated, except that the evaporator or con-
denser is placed in an open or appropriately vented tank.

(2) ProbaBILITY. For the purpose of applying Tables 45.17-1

and 45.17-2, a refrigerating system shalt be classified according :

to the degree of probability that a leakage of refrigerant will enter
an occepancy-classified area as follows:

(a) Ahigh-probability system is any system in which the basic
design, or the location of components, is such that a leakage of re-
frigerant from a failed connection, seal or component will enter
the occupied space. Typical high-probability systems are direct
systems or indirect open spray systems in which the refrigerant
canatany lime have a pressure greater than the secondary coolant,

(b) Alow-probability system is any system in which the basic
design, or location of the components, is such that leakage of re-
frigerant from a failed connection, seal or component cannot enter
the occupied space. Typical low—probability systems are indirect

closed systems, double-indirect systems, and indirect open spray -

systems if the secondary coolant pressure remains greater than re-

frigerant pressure in all conditions of operation and standby.

{3) CHANGING REFRIGERANT. A change in the type of refriger-

ant in a system shall not be made without the approval of the de- .

partment, permission of the user, consultation with the manufac-
turers of the original equipment, and due observance of the
requirements of this chapter.

Note: Single-component refrigerants and azeoiropic blénds are classified by the
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASH-
RAB)and specified in ASHRAE Standard 34 along with the criteria for classification.
‘The safety group classifications shown in Table 45.17-1 originate in ASHRAE Stan-
dard 34. Additional refrigerants are included in ASHRAR Standard 34. As new data °

. becomes available, refngenmt cEass:ﬁcanons are subject 1o change in ASHRAE

Standard 34.
: (2} ZroTROPICBLENDS. Zeotropic blends shall be classified by
worst case composition of fractionation as follows: S
(a) For refrigerants that may change in flammability or toxic-
ity, such as by fractionation of zgotrapes, a dual rating, separated

. by a slant line {/), shall be provided. The first rating shall be the

classification of the refrigerants as formulated. The second rating

'shail be the classification of the worst case compesmon of frac-’
tionation.

{b) Since fractionation can occur as the result of a system leak
both the fractionation of the blend remaining in the system and the
composition of the blend leaking -into the machinery room or
equipment space shall be considered when determining worst
case composition. '

‘Note: The worst case composition for toxicity might not be the same as the worst
case composition for flamwnability, Bach parareter must be considered independent-
ly. Thetoxicity of blendsis defined according to Appendix Cof the American Confer-
erice of Governmental Industrial Hygienists manual of Threshold Limit Valucs Thc
basic formula is as follows: :

s "
TLY = molfrac A 4 molfrac B molfac B | molfieC mo|ﬁacC

TLVA TTLNVB - ALY e

etc.

Register, October, 1996, No. 490
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_ " TABLE 45.17-1
" REFGRIGERANT® AND AMOUNTS""”

I . - S _ | Quantity of Refrigerant per Occupied Space
Refrigerant - ' C : A o oLbper o “Pardsper - - Grams

Number Chemical Name- © - Chemical Formula 100() ft3a Miilion - ‘Meter©
Group Al e _ R
R-11 Trichlorofluoromethane CClF 1.6 ' '4,000 c T 25
R-12 . Dichlorodiflucromethane CCLFy & 12 S o 40,000 _ 200
R-13 Chlorotrifluoromethane : CCIFy - .. 18. 61,000 . .. .29
R-13B1  Bromotriflioromethane -  CBiFs ¢ - 22 ¢ 57000 - 350
R-14 Tetrafluoromethane (Carbon tetrafluoride) . . CF4 s 67,000 o - 240
R-22 Chlorodifluoromethanc Ul CHOIBy e 94 0o 42,000 L 150
R-113 Trichlorotrifluoroethane .0 copFcar, 19 0 4000 31
R-114 - Dichlorotetcafiuoroethane ~ .~ | CCIRCCIR, 04 21,000 o 2150
R-115 Chloropentafluoroethane ! CCIF,CF3 ~ @ 27 67000 o430
R-134a . 1,1,1;2 Tetrafluoroethanc CHoFCFs 16 60000 250 . -
R-C318  Octafluorocyclobutane Gy 3 6700 550 ¢
R-400,.. , R-12andR-114. CCLEYCCLE,  d.ny d . aoad
R-S00  R-12/152a(73.8/26.2) CClLF,/CH;CHF, 12 47,000 200
R-502 R-22/115(48.8/51.2) CHCIFYCCIF,CP; 19 (65000 | . . .300
R-503 ~ © R-23/13(40.1/59.9) - .. .. CHFyJCCIFs 15 67000 - 240
R-744  Carbon Dioxide ooy s1 o Usom0 9l
GroupAz .. o . ol . P j .

R-142b  1-Chloro-1, 1,—Diﬂuoroethane ‘ CHsCCIF, . 37 ' 14000 C 60
R-152a - 1;1-Difluoicethane Cieo . CHaCHFp. - B2 . 7000 ... 20.
R-170 . Ethane - - o CoHg ., .. . 050 . 6400 . . - 80
R-290 ° Propane T . T iy © 050 4400 0 80
R-600 - Butane . o CHp . 051 L .3400 L B2
R-600a 2-Methyl propane(Isobutane} o CH(CH3)3 o ___051;'_ o 3400 0 - : 82
R-1150  Bthene (Bthylene) | Clly . 038 . 52000 60
R-1270 : Propene (Propylelne) : _ G .o CoHg S 0.37 3,400 i 3.9+
Group B1 e e R S
R-123 "+ 22—Dxchlom—1 1 I—Tnﬂuoroethane CHCWCF; ¢ o 040 ~1,000 - s 63
R-764 . SulfurDioxide . . 080, . 00i6 . U100 026
Group B2 ' o ‘ Lo TS SR RETERTNE .
R-40 Chloromethané (Methyl chlonde) . CHiCt = 7 13 w000 0 21
R-611 “Methyl formate : HCOOCH3 - 078 5000 12
R-717 Ammonia NH3 0.022 500° 035

a'lf'he refriperant safety groups in this table are not part of ASHRAEStandard 15, The classifications shown are from ASHRAE Standard 34, whichgovems in the event

of a difference.

¥To be used only in conjunction with s. Comm 45.18.

®To correct for height, H (feet), above sea Ievel, muIUpI;‘rt these values by (1 —2.42 x 10-8H), To correct for height, h(km),

above sea level,multiply these values by (1 —7.94 x 1

#The quantity of cach component shall conply with the llm]ls set in thistable for the pure compound, and the total volume percent of allcomponents shall not exceed

67,000 parts per million by volume.

“The basis of the table quantities is a single event where a complete discharge of any refrigerant system into the occupied space occurs. The quantity of refrigerant s

the most resrictive of a minimum oxygen concentration of 19.5% or as follows:

Group Al- R0% of the cardiac sensitization level for R—11, R-12, R-13B1, R-22, R-113, R-114, R—134a, R-500 and R-502. 100% of the TDLH for R—744.
Others are limited by levels where oxygen depnvauun begins te occur.

Group A2, A3 Approximately 20% of LFL.

Group B1- 100% of IDLH for R—764, and 100% of the measure consistent with the IDLH for R-123,

Group B2, B3~ 100% of IDLH or 20% of LFL, whichever is lower.

Register, October, 1996, No. 490



T DEPARTMENT OF COMMERCE Comm 45.18
. TABLE4517-2
- SYSTEM APPLICATION R]:QUIREMEN’I‘Sa
Occupancy
Refrigerant . . _ 1 Public Assm., Residential, Commercial T
" Group Systern Probability® Institutional " and Large Mercantile Industrial ~
Al + . -:High 2 t 3
Low 4 4 4
A g 0 s 5 e
A3 e ¢ High 9 9 3
S “Low 9 9. 7
BI’ ... High.. . . . .26 16 3
.. Low -4 4. 4
B2 High 56 5,6 3
Low - L 1 7
B3 Hgh .9 9 3
' R o Lew -9 9 7

a Numers in the table under “Occupancy” refer to subds. l.to 9. ins. Comm 45.18 (4) (b)

b See Comme 45.16 for determining the system probability. -
-{3) OTHER REFRIGERANTS. Refrigerants not specified in Table
45,17-1 shall riot be used until approved by the department and
_assigned a safety group classification. Testing of nonapproved re-
frigerants shatl be limited to manufacturer’s research and devel-
opment only. If the testing is conducted in other than a manufac-
turer-owned facility, a permanent tag shall be attached identifying

the equipment as a test site. The tag shall be removed at the conclu- -

sion of the test,

Note: The department will abpmvc the nseof:efngcrams assigned group classifi-
cations by the American Society of Heating, Refrigerating and Air-Conditioning En-

gineers (ASHRAR) under ASHRAE standard 34, Number Designation and Safety -
Classification of Refrigerants. In granting the appmval the depanment may requirg .

compliance with additional limitations, .
History: Cr, Register, August, 1994, No. 464 el’f 94#94 )

Comm45.18 Restrictionson refngerant use. (1) Re-
frigerating systems shall be installed and operated in acordance
with Table 45.17-2 and the requirements of subs. (2}, (3) and (4).

Note: To usé Table 45.17-2, determine the occupancy class in accordance with
5. Comm43, 13, refrigerant group in accordance with Table 45,171 and system prob-
ability in aoc_ordance witl_| 5. _Cor_nm 45.16, then locat_c the number of the rule that ap-

plies for the corrcspondmg occupancy. The numbers refer to subds. 1. t0 9. in s,
Comm45.18 (4) (b) thnmorethan onerule apphes, eachisalimitationon theo:h—
ern

@ GENERAL RESTRICTIONS—SAFEGUARDS. Means shall be:
taken to adequately safeguard plplﬂg, controls and other parts of
the refrigerating system to minimize possxb]e accldentai damage,
or rupture by external sources.

(3) GENERAL RESTRICTIONS—NONINDUSTRIAL OCCUPANCY. (a)
Application. The requtrements of this subsection apply o nonin-
dustrial occupancies. g

(b) Stairways and exitways. Portions of a refngeratmg system
shall not be mstalled incrona pubhc stau-way, stalr landmg, or-
means of egress.

(&) Corridors and lobbiés. Portions of a refngeratmg system
shall not interfere with free passage through public corridors, Re-
frigerating systems installed in a public corridor or lobby shall be
Iimited to self—contained systems containing not more than the
gquantities of Group A1 refrigerants specified in Table 45,17-1 or
sealed absorption systems as specified in Table 45.18.TABLE

- “TABLE 45.18
MAXIMUM PERN[[SSIBLL‘ QUAN’I‘IT IES OF REFRIGERANTS FOR NONINDUSTRIAL OCCUPANCIES

Maximum Pounds for Various Occupancies

Type of Refrigerating Sysiéfn o Instittional  Public Assembly Residential =~ Commercial/Mercantile
Scaled Absorption System ' ' ' N _
In public corridors or lobbies IR | 0 3.3 33
In iédjﬁcent ouidoor lo.catio'ns o ‘ ' 0 o 7 22 7 R+
In other than public comdors or iobbxes RN | 6.6 . _ 6.6 . ‘ ' 22
Self-contained Systems _ C : : R
In other than public corridors or lobbies 0 0 66 o

(@) Unventilated spaces. When the refrigerant—containing
parts of a system are located in one or more unventilated spaces,
the volume of the smallest occupied space shall be used to deter-
mine the permissible quantity of refrigerant in the system. When
a building consists of several storiés of unpartitioned space, the

permissible quantity of refrigerant in the system shall be based on

the volunic of the smallest occupied story.
Note; This paragraph docs not apply to machinery rooms since they are always
ventilated and are not considered occupied space.

(&) Ventilated spaces. 1. Exceptas provxded insubd. 2., when
an evaporator or condenser is Iocated in an air duct system, the
volume of the smallest occupied space, or in the case of an unparti-
tioned muiti-story building the volume of the smallest occupied
story, served by the duct shati determine the pemusmble quantity
of refrigerant in the system,

. 2..When the air duct system serves several enclosed spaces,
the permissible quantity of refrigerant in the system shall not ex-
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Comm 45.18

ceed the amount determined by using the total volume of those ..

spaces in which the airflow cannot be reduced to less than one—
quarter of its maximum when the fan is operating, -

() Plenums. When the space above asuspended ceiling is con-
tinuous and part of the air return. system, this space may be in-
cluded in calculating the permissible quantity of refrigerant in the
system, '

(4) SYSTEM APPLICATION REQUIREMENTS. (a) Equipment ap-
plied in a high-probability system. In addition to the provisions
of 5. Comm 45.03 (3), listed equipment applied in a high-proba-
bility system with refrigerant charge not exceeding 6.6 pounds
shall be deemed to meet the system application requirements
when the equipment is installed in accordance with its listing and
manufacturer’s installation instructions.

(b) General system application requirements. Except as per-
mitted in par. (a), the following rules of subds. 1. to 9. for system
application requirements shall be applied as specified in Table
45.17-2, based on refrigerant group, system probability and occu-
pancy:

Note: Blends that may fraciionate 1o change flammability or toxicity are treated
according to their worst casc classification. For example, an A1/A2 blend follows the
rules for A2 refrigerants. The amount of blend allowed corresponds to the limit on
the quantity of A2 refrigerant in the blend. The total amount of the blend is limited
as in footmote d, of Table 45.17-1,

1. The quaniity of refrigerant in each system shall be lnmlted
as specified in Table 45,17-1. The quantity of refrigerant per oc-
cupied space shall be the amount of refrigerant that conld leak into
the occupied space at any one time, based on a leak from any
single independent refrigeration cireuit.

2, The quantity of réfrigerant ini each system shall be limited -
10 50% of the amount specified in Table 45.17-1, except that subd.

1. applies in kitchens, laboratories and mortuaries. If any portion
of a refrigerating system containing -more than one pound of re-

frigerant, except R~744, is in a room with a flame-sustaining de-.

vice, this device shall be provided with a hood t¢ exhaust combus-
tion products to the open air. If these conditions are not met, subds,
5. and 6. shall be followed.

3. For refrigerating systems of greater than 100 horsepower,
the refrigerated work area shall comply with subpars. a. to f. and
the separate reom housing compressors and related equipment
shall comply with subd. 8. For refrigerating systems of 100 horse-
power or less and when the quantity of refrigerant in each system
exceeds Table 45,171 amounts, the amount of refrigerant shali
correspond to that for a commercial occupancy unless all of the
following conditions are met:

a. The area containing machinery, including a separate room
housing compressors and related equipment as well as refriger-
ated work areas containing lowside components, is separated
from the areas of the building not containing machinery by tight
construction with tight-fitting doors; .

b. Access is restricted to authorized persormel

¢. Personnel density and means of egress are in comphance
with chs. ILHR 50 to 64;

d. Detectors are located in areas where refrigerant vapor from
aleak will be concenirated so as to provide warning at a concentra-
tion not exceeding the refrigerant’s TLV-TWA. Detectors are not
required for ammonia due to its self—alarming character;

¢. When the quantity of refrigerant, except refrigerants of
Groups Al and Bl, exceeds Table 45.17-1 amounts, no flame

producing device or hot surface above 800°F shall be permntted
and

f. When the quantnty of refngerant, except refrigerants of
Groups Al .and B1 and ammonia, exceeds Table 45.17-1
amounts, the area shall be ctassified as a hazardous location and
all electrical equipment shall conform to the requirements of Class
1, Division 2 of the National Electncal Code as adopted by refer-
ence in ch. Comm 16. ‘

Register, October, 1996, No, 490
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4, -‘When the quantity of refrigerant in the largest system ex-
ceeds Table 45,17-1 amounts, all refrigerant—containing parts,
except piping and those parts outside the building, shall be

installed in a machinery room constructed in accordance with the

provisions of s. Comm 45.19 (12).

5. Refngerant amounts and types of systems shall be llmlted
as shown in Table 45,18,

6. Applications involving air condltromng for human comfor
shall not be used,

7. When the quantity of refngerant in the largest system ex-
ceeds Table 45.17-1 amounts, all refrigerant—containing parts,
except piping and those parts outside the building, shall be
installed in a special machinery room constructed in accordance
with the provisions of 5. Comm 45.19 (13) with limitations on re-
frigerant quantities as follows:

a. 550 pounds for institutional ‘occupancies.

b. No limit except subd. 8. for occupanéies other than institu-
tional occupancies.

c. If subpar. a. or b. is not met, subd. 5. Emits the amount of
Group A2, A3, B2 or B3 refrigerant in the system.

8. When the quantity of refrigerant in any system exceeds
Table 45.17-1 amounts, all refrigerant—containing parts, except
piping, lowside components, condensers and parts outside the
building, shali be instalied in a machinery room constructed in ac-
cordance with the provisions of s. Comm 45.19 (12). In addition,
refrigerants of Groups A2, A3, B2, and B3 shall meet the follow-
ing reqmrements

a. The special machmery 00m requlrements of s, Comm :

45.19 (13) shall apply; and

b. Except for ammonia systems, amounis of refngerant ex-
ceeding 1100 pounds shall be approved by the department.

9. No refrigerant may be used except in laboratories in com-
mercial occupancies. Only self-contained systems containing not

more than 6.6 pounds of Group A3 or B3 refrigerant shall beused

unless the laboratory is occupied by less than one person per 100
square fect of floor area, in which case the requirements of mdus~
trial occupancies shall apply.

Note: Par. (a) permits a refrigerant charge of 6.6 pounds or less of any refngerant
for any system meeting the requirements of subd. 9.
History: Cr. Register, August, 1994, No. 464, eff, 9-1-94.

- Comm 45.19 Installation restrictions. (1) Founpa-
TIoNS. Foundations and supports for condensing units or com-
pressor units shall be of substantial consiruction and of noncont-
bustible construction when more than 12 inches high. Isolation
materials such as rubber may be used between the foundahon and
condensing or compressor units,

{2) Guarps. Machinery with moving parts shall be guarded
in accordance with approved safety standards.

Note: The department will accept guarding meeting federal occupational safety
and health administration standards or ASME B15 1, Safoty Codo for Mcehamcal
Power Transmission Apparatus.

(3) SarE Access. Access, mcludmg ladders, platforms, and
clear space for inspection and servicing of condensing units, com-
pressors, condensers and other machinery, shall be provided. -

{4) Excirosures. Condensing units or compressor units with
enclosures shall be readily accessible for servicing and inspection.

(5) Warer connecTIONS. Water supply and discharge connec-
tions shall be made in accordance with chs, ILHR 81 to 87,

(6} IrLuMmeanion. Tllumination adequate for inspection and
servicing of condensing units Of COmPpressor umts shall be pro-
vided, ~

') ELEC]'RICAL SAFETY. Electrical equrpment and wiring shall
be installed in accordance with ch, Comm 16,

(8) Gas FUEL EQUIPMENT. Gas fuel devices ‘and eqmpment'

used with refrigerating systems shall be installed in accordance
with chs. ILHR 50 to 64,

—
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(9) AR DUCT WSTALLATION, Air duct systems of air—condi-
tioning equipment for human comfort using refrigerating systems
shatl be installed in accordance with chs, HLHR 50 to 64, Air ducts
passing through a machmery room shall be of tight construction
and shall have no openings in such reoms.

(10} REFRIGERANT PARTS IN AIR DUCT. Jouits and all refnger— =
ant—contmmng parts of a refngeratmg system located in anm air -
. mechanical ventilation in accordance with pars. (d) and (e}.

duct carrying conditioned air to and from an occupied space shall
be constructed to withstand a temperature of 70{)"F without leak—
age into the airstream.

{11) LOCATION OF REFRIGERANT PIPING. (a) Refngerantplpm g

crossing an open space that affords passageway in any bmldmg

shail be not Iess than 7.25 feet above the floor unless agamst the

ceiling of such space as permitied by the department.

(b)) Passageways shall not be obstructed by refrigerant p}pmg
Refrigerant piping shall not be placed in any elevator, dombwait-
et, or other shaft containing a moving obJect or in any shaft that
has openmgs to living quarters or to fiieans of egress. Refrigerant
piping shail not be msta]led inan enc]oxed public- stalrway, stair
landmg or means of egress. ‘

(¢) Refrigerant piping shall not penetrate floors, ceilings or

roofs, except as follows:
1. Penetrations conneetmg the basement and the f TSt ﬂoor

2. Penetrattons connecting ‘the top floor and a machinery

penthouse or roof installation,

3. Pepetrations connecting adjaeent floors served by the re-
‘frigeratmg system.

4. n other than mdustnal occupaneles, penetrauons wlnch

connect separate pieces of equipment that are:

a. Enclosed by an approved gas—tight, fire-resistive duct or

shaft with opemngs to those ﬂoors served by the refngeratmg sys—
tem;or-

b. Located on the exterior wall of a building when vented to

the outside or to the space served by the system and not used as
an air shaft, closed court or similar space. - °

“5. Piping of a direct system where the refrigerant quanttty tim-

ited by s. Comm 45.18 is'not required to be enclosed when 1t con—'

nects stories served by that system,

“(d)y Refngerant piping may be instalted honzontally in closed
floors or in open joist spaces. Refrigerant piping installed in con-
crete floors shall be encased in pipe duct. Refrigerant piping shall

be properly isolated and supported o prevent damagmg vrbratron, o

stress or corrosion,

(12) MACHINERY ROOM GENERAL REQUIREMENTS. When a re- |

frigerating system is located indoors, a machinery roomi shall be
provided when the limitations of Table 45,171 are exceeded and
when-required by s. Comnm 45,18 (4). The machmery room shall
meet the following requirements:

{a) ‘Machinery rooms are not prohibited from housmg other
mechanical equipment unless specifically prohibited elsewhere in
this chapter. A machinery room shall be so dimensioned that parts
have space for service, maintenance and operations. There shall
be clear head room of not less than 7. 25 feet below equtpment si-
tuated over passageways.

(b) 1_ Each machinery room shall have a t:ghteﬁttmg door
opening outward, The machinery room doors shall be self—clos-
ing if they open into the building and shall be adequate in number

to ensure freedom for persons to. escape in an emergency. Except .

for access doors and panels in air ducts and air handler units con-

forming to par. (g), there shall be no openings that will permit pas-

sage of escaping refrigerant to other paris of the building,

Note: Secthe CommerclalBuiIdlng Codc.chs ILHR 50 to 64, for means ofegress

reqoiremenis.

2. Except for ammonia systems each machmery room shall
contain a detector located in an area where refrigerant from a leak
is likely to concentrate, and an atarm shall be employed, The alarm

Comm 45.19

shali be actuated and the mechanical ventilation started in accor-
dance with par, (d), at a value not greater than the corresponding

. refrigerant TLV-TWA or consistent toxicity measure: The detec-

tor shall have a name plate mdlcatmg the type of refngezant and
the parts per million setting, - .
Note: For ammonia, refer to sub. (13} ().

(c) Machinery rooms shall be vented to the outdoors utlhztng ”

{d) Mechanical ventilation referred to in par. (¢) shall be by one
or more power—driven fans capable of exhausting air from the ma-

. chinery room at least in the amount given in the formula in par. {¢).

To abtain a reduced airflow for normal ventitation, multiple fans .
or multispeed fans shall be used, Provision shail be made for inlet

* air to replace that being exhausted. Openings for inlet air shallbe ..

positioned to avoid recirculation. Air supply and exhaust ducts to
the machlnery room shall serve no other area. The discharge of
the air shall be to the outdoors in such a manner as not to cause a
nuisance or danggr.

(e) 1. The mechanical venulatlon requlred to exhaust an accu- .
mulation of refrigerant due to leaks or arupture of the system shall
be capable of removing air from the machmery room in notless .

T t.he following quantlty

Q = 100 x G**

where Q=the alrﬂow in cubrc feet per mmute, and

G = the mass of refrigerant in pounds in the largest
system, any part of which is located in the ma-
chmery room, o

2 A part of the machinery room mechamcal ventllatmn shall. -
be:

a.. Operated, when occupied, to supply at least 0.5 cublc feet
per minute per square foot of machmery roomarea or20 cubicfeet,
per minute per person; and -

b. Operable, if necessary for operator comfort ata volume re-
quired to maintain a maximum temperature rise of 18°F based on
all of the heat—producing machinery in the room. .

3. Whena refngeratmg system is located outdoors more than
20 feet from building openings and is enclosed by a penthouse,
lean-to. or other - open.:structure, natural:ventilation may be
employed as an alternative to the requirement for mechanical ven-
tilation, The reqmrements for such natural ventilation are.as fol-
lows: . .

a. The free—aperture Cross seetron for the venttlatton of ama-
chmery room shall be at least:

F Gﬁs :
where F=the 'free opening area in square feet, and

- G = the mass of refrigerant in pounds in the largest -
system, any part of whlch is located in the rna- e
chmery room. ; P

b. Locat;ons of the gravrty ventllatm g opemngs shall be based

. on the relative density of the refrigerant to the air.

{f) No open flames that use combustion air fromthe machmery
room shall be installed where any refrigerant other than ammonia
or carbon dioxide is used. Machinery rooms where only ammonia
is the refrigerant. may use internal combustion engines as the
prime mover for the compressors. The use of maiches, lighters,
halide leak detectors and similar devices shall not be considered -
a :violation of this paragraph. Combustion equipment may be
installed in the same machinery room with refrigerant-containing
equipment under any of the following conditions:

1. Combustion air is ducted from outside the machinery room
and sealed in such a manner as to prevent any refrigerant ]eakage:_
from entering the combustion chamber; or -
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2. A refrigerant vapor detector-is employed to ‘automatically - -

shut down the combustron proceSs in the event of refngerant leak-
age.
() The passage of air flow to or from an occupred space

through a machmery room shall be permitted only when the airis -

ducted and sealed in such a manner as to prevent refrigerant leak-
age from entermg the air stream. - Access doors and panels in duci-
work and air handler units shall be gasketed and tight-fitting, A
refrigerant vapor detector shall be employed to automatically shut

down the air handler system in the event of refrigerant leakage. - .

{1 3) MACHINERY ROOM SPECIAL REQUIREMENTS. In cases spe-
cified in the rules of s. Comm 45.18 (4) (b) L. t0 9., a machinery
room shall meet the followmg speclal requrrements in addltron to
those in sub, (12):

(a) 'There shall be no flame—producmg device or eontmuously

operating hot surface over "800°F permanently 1ns£alled in the
roomm.

(b) Doors communicating with the burldmg shall be approved
selfclosing, tight-fitting fire doors.

() Walls, floor and ceiling shail be ﬁght and of noncombus-

tible construction. Walls, floor and ceiling separating the machin-
ery room from other occupied spaces shall be of at least one-hour
fire-resistive construction, "

(d) The machmery room shall have a door that opens directly
to the outside air or through a vestibule equipped with self—~clos-
ing, tight-filting doors, |

(e) Exterior openings shall not be under any fire escape or any
open stairway.

(f} Allpipes piercing the interior wa]Js, ce;hng or ﬂoor of such
rooms shall be tightly sealed to the walls, ceiling or floor through
which they pass.

(g) Whenrefrigerants of Groups A2, A3, B2 other than ammo-
nia, and B3 are used, the machinery room shall conform to Class
1, Division 2, of the National Eleclrlcal Code as adopted in ch.
Comm 16.

(h) When ammoniais used, the machmery room is notrequired -
o meet Class I, Dlvrsion 2 of the National EIectncal Code provid-
ing; -

1 The ruechamcal ventilation system in the maehmery room-

is run continuously and failure of the mechamcai venulatlon sys- g

tem actuates an alarm; or
*2, The machinery roorn is equ1pped with a vapor detector that

will automatically start the mechanical ven(ilation system and ac-

tuate an alarm at a detection level not to exeeed 1000 parts per mll-
lion,

(i) Remote control of the mechanical equipment in the machm-
ery reom shali be provided immediately outside the machinery
room door solely for the purpose of shutting down the equipment
in an emergency. Ventilation fans shall be on a separate electrical
circuit and have a controf switch located immediately outside the
machinery room door.

(14) PURGE DISCHARGE. The discharge of purge systems shall
be governed by the requirements in s, Comm 45.20 (7} for pres-
sure-relief devices and fusible plugs and shall be plped i con-
junction with these devices.

Hhtory Cr chrsler, August, 1994 No 464 eﬂ‘ 9-1-94.

- Comm 45 20 Desrgn and construetlon of equlpment
and systems. (1) MATErIALS. - {(2) Materials used in the
construction and installation of refrigerating systems shall be suit-
able for conveying the refrigérant used. Materials shall not be
used that will deteriorate because of the refrigerant, the Iubricant
or their combination in the presence of air or mmsture toa degree
that poses a safety hazard,

(b) Aluminum, zinc, magnesium or their alloys shall not be
used in contact with niethyl chioride. Magnesium alloys shall not
be used in contact with any halogenated refrigerants, -
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(c) Copper and its ailoys shall not be used in contact with am-

monia, exceptasa component of bronze alloys for bearmgs oroth-

er non—refrigerant— containing uses,
{(dy Aluminum and its alloys may be used in arnmonia systems.

(2) DestGN PRESSURE. (a) Design pressures shatl not be less
than pressure arising under maximum operating, standby or ship-
ping conditions, When selecting the design pressure, suitable al-
lowance shall be provided for setting pressure-lfimiting devices
and pressvre—relief devices to avoid unnecessary shutdowns and
loss of refrigerant. Standby conditions are intended to include nor-
mal conditions that may be attained in the system when not operat-
ing, such as maintenance, shutdown and power failure.

Note: Refer to ASME Boller and Pressure Vessel Code Section VI, DivisionT, -

Appendix M for recommended gaidelines.
) 1. Desrgn pressure shall not beless than 15 psig and except

as noted in pars. (c), {d) and (¢), shall not be less than the saturation _

gauge pressure corresponding to the fellowgng temperatures' '
a. Lowsides of all systems: + 80°F

b. Highsides of ail water-cooled or evaporauvely cooled 8ys-: .

tems: 30°F higher than the summer one percent wet—bulb for the
location as applicable, or 15°F higher than the highest lcavmg
condensing water temperature for which the equipment is de-
signed or 104°F, whichever is greatest.

C. nghs1des of all air—cooled systems: 30°F lnghcr than the

highest summer one percent design dry—bulb for the Iocatlon but

not lower than 122°F,

2. The design pressure‘seiected shall exceed maximum pres-
sures attained under any anticipated normal cperating conditions,
including conditions created by expectcd fouhng of heat ex-
change surfaces. -

3. Selection of the design pressure for lowside components

shall also consider pressure developed in the lowside of the sys- -

tem from equalization, or heating due to changes in ambrcnt tem-
perature, after the system has stopped. - :

4. The design pressure for both lewsrde and htghsrdc compo-
nents that are shipped as part of a gas—or refrigerant—charged sys-
tem shall be selected with consideration of internal pressures aris-
ing from exposure to maximum temperatures anuelpated durmg
the course of shipment. :

-{c) The design pressure for elther the higlmde or lowsuic need
not exceed the critical pressure of the refrigerant unless such pres-
sures are antic1pated dunng operatmg, standby or sluppmg condi-
tions. N

(d) When a compressor is used as abooster and dlscharges mto
the suction side of another compressor, the booster compressor
shall be considered a part of the lowside. .

{e) Componenis connected to pressure vessels and SlleECt to .
the same pressure as the pressure vessel shall have a deslgn pres—

sure no less than the pressure vessel. Dk

(3) REFRIGERANT-CONTAINING PRESSURE VESSELS. (@) Insrde
dimensions 6 inches or less: 1. Pressure vessels having inside di-

mensions of 6 inches or less shall be listed either individually or .
as part of an assembly by an approved nationally recognized test- ..

ing laboratory, or shall be marked directly on the vessel, orona
nameplate attached to the vessel, with a*“U” or “UM” symbol sig-
nifying compliance with Section VIII of the ASME Boiler and
Pressure Vessel Code as adopted in chs, ILHR 41 t0 42, except that
such vessels havmg an internal or external design pressure of 13
psig or less are exempted from this requirement. Pressure vessels
having inside dimensions of 6 inches or less shall be protected by
either a pressure—rellef device or a fusible plug.

2. Ifa pressure-relief device is used to protect a pressure ves-
sel having an inside dimension of 6 inches or less, the ultimate
sirength of the pressure vessel so protected shall be sufficient to
withstand a pressure at least 3.0 times the design pressure,

3. If a fusible plug is used to protect a pressure vessel having
an inside diameter of 6 inches or less, the ultimate strength of the

——
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pressure vessel so protected shall be sufficient to withstand a pres-
sure 2.5 times the saturation pressure of the refrigerant used, at the
temperature stamped on the fusible plug, or 2.5 times the critical
pressure of the refrigerant used, whichever is less,

(b} Inside dimensions greater than 6 inches. Pressure vessels
having an inside diameter exceeding 6 inches and having an inter-
nal or external design pressure greater than 15 psig shall be
marked directly, or on a nameplate, with a “U” or “UM” symbol
signifying compHance with the rules of Section VIII of the ASME
Boiler and Pressure Vessel Code as adopted in chs, ILHR 41 to 42.

(c) Pressure vessels for 15 psig or less. Pressure vessels hav-
ing an internal or external design pressure of 15 psig or less shall’

have an ultimate strength to withstand at least 3.0 times the design
pressure and shall be tested with a pneumatic test pressure no less
than 1.25 times the design pressure or a hydrostatic test pressure
no less than 1,50 times the design pressure.

(4) PRESSURE RELIEF PROTECTION, (a) Refrigerating systems
shall be protected by a pressure—relief device or other approved
means to safely relieve pressure due to fire or other abnormat
conditions. o

{b) Pressure vessels shall be protected in accordance with sub,
7). Pressure relief valves bearing either a nameplate or directly

Section VI, of the ASME Boiler and Presstire Vessel Code shall

be accepted by the department as ev1dence of comphance with this -

paragraph

fc) A pressure—rellef device to relieve hydrostatre prcssure o .
another part of the system shall be used on the portion of liquid—

containing parts of the system that can be isolated from the system
during operation or service and that will be subjected to over pres-

temperature rise.

(dy 1. Except as brevrded in subds 2, aud 3., evaporators lo-
cated downstream, or upstream within 18 inches, of a heating coil

shail be fitted with a pressure-relief device discharging outside

the bulldmg in accordance with the requlrements of sub. ) (h) 1.

2. Relief valves shall not be required on heating coils that are
designed to produce a temperature which will result in the satura-
tion pressure of the refrigerant being less than the design pressure.

3. Relief valves shall not be required on self-contained sys-
fems if ﬁle.volume of the lowside of the system, which is shut off
by valves, is greater than the specific volume of the refrigerant at
critical conditions of temperature. and pressure, as detemnned by
the fellowmg formula:

V1 /[Wl—(Vz—V,)Vm] shalE be greater than Vgc

where V= lowsuie volume in cubic feet
Y Vy= total volume of system in cubrc feet
“ W) = total weight of refngerant in system in pounds,

. Vgt = specific volume of refrigerant vapor at 110°F
_in cubic feet perpound, and

Vg = specific volume at critical temperature and
' pressure m cubxc feetper pournd. :

(e) Pressure-relief devu:es shall be direct—pressure actuated or

pilot-operated. Pilot-operated pressure—reliel valves shail be
self-actuated and the main valve shall open automatically at the
set pressure and, if some essential part of the pilot fails, shalt dis-
charge its full rated capacity, . .

«(f) Stop valves shall-not be located between a pressure—relief
device and parts of the system protected by the device. A three—
way valve, used in conjunction with the dual relief valve require-
ments of sub. (7} (b) 4., is not considered a stop valve.

{g) When relief valves are connected to discharge to a common
discharge header as described in sub, (7) (h) 5., a full area stop

Comm 45,20

valve may be installed in the discharge pipe between the relief
valve and the common header, When such a stop valve is installed,
a locking device shall be installed to ensure the stop valve is
locked in the open position, This discharge stop valve may be shut
only if one of the following conditions exists:
‘1. Parallel relief valves are installed and the second rehef
valve.is protecting the system or vessels; or - ,
2. The system or vessels have been depressunzed and are -
vented to atmosphere.

(k) Pressure—relief devices shall be connected du‘ectly to the
pressure vessel or other parts of the system protected by the de-
vices. These devices shall be connected above the liquid refriger- - -
ant level and installed so that they are readin accessible, and so .
that they cannot be readily rendered inoperative, except that fus- .
ible plugs used on the high side may be located above orbelow the
Hquid refrigerant level. .

(i) The seats and discs of pressure—relref dev:ees shall be
constructed of suitable material to resist refrigerant corrosion or
other chemical action caused by the refrigerant. Seats or discs of
cast iron shall not be used. Seats and discs shall be limited in dis-
tortion, by pressure or other cause, to a set pressure change of not

_ { “more than 5% in a span of 5 years,
marked with “UV"or “VR* symbol signifying compliance with =~

{5) SETTING OF PRESSURE-RELIEF DEVICES. (a) Pressure-relief

“valve sefting. Pressure-telief valves shall start to function at a

pressure not to exceed the design pressure of the parts of the sys-
tem protected.

(b) Rupture member serrmg Rupture members used in lreu of,
or in series with, a relief valve shall have a nominal rated rupture

. pressure not to exceed the design pressure of the parts of the sys-
. tem protected. The conditions of application shall conform to the
sure from hydrosiat_rc expansron of the centained liquid due. to_. | requirements of paragraph UG-127 of Section VIII, Division 1,

.. of the ASME Boiler and Pressure Vessel Code as adopted in chs.

. ILHR 41 to 42, 'The size of rupture members installed ahead of re-

lief valves shall not be less than the relief valve inlet.

(6) MARKING OF RELIEF DEVICES AND FUSIBLE PLUGS. (a) Pres-
sure—relief valves for refrigerant—containing components shall be

- set and sealed by the manufacturer or an assembler as defined in

Section VIII, Division 1, of the ASME Boiler and Pressure Vessel
Code as adopted in chs. ILHR 41 to 42. Each pressure-relief valve

. shall be marked by the manufacturer or assembler with the data -

required in Section VIII, Division 1, of the ASME Boiler and Pres-
sure Vessel Code, except that relief valves for systems with design
pressures of 15 psig or less shall be marked by the manufacturer
with the pressure setting and capacity.

(b) Bach rupture member for refrigerant pressure vessels shall
be marked with the datarequired in paragraph UG-129 (e) of Sec-

“ ien VIII, Division 1, of the ASME Boiler and Pressure Vessel

Code as adopted in chs. ILHR 41 to 42.
(¢} Fusible plugs shall be marl-ced with the meltmg tempera-
fures in°F :
{7} PRESSURE VESSEL PROTECTION. (a) Pressure vessels shall
be provided with over—pressure protection in accordance with
rules in Section VI, Division 1, of the ASME Boiler and Pressure :
Vessel Code as adopted in chs, ILHR 41 to 42,

.(b) -1. Pressure vessels containing liquid refr:gerant and which

_ may be isolated by stop valves from other parts of a refrigerating

system, shall be provided with over—pressure protection. Pres-
sure—relief devices or fusrble plugs shall be sized in aecordance
with par. (e). L .
2. Pressure: vessels thh an internal gross volume of 3 cubic
feet or less may use.a smgle pressure—rellef device or a fusible
plug.. :
3. Pressure vessels of more than 3 cubic feet but less than 10
cubic feet internal gross volume may use a single pressure—relief
device. Fusible plugs shall not be used. .
4. Pressure vessels of 10 cubic feet or more internal gross vol-
ume shall use a single rupture member or dual pressure—relief de-
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vices when discharging to the atmosphere. Dual pressure—relief

devices shall be mstalled with a threemway vaive {o allow teslmg

O Tepair,

5. 'One or more retief valvés shall be used on pressute véssels
of 10 cubic feet or more infernal gross volume which are located
on the Towside of thic system, have shut—off valves to isolate the
vessels from the rest of the refrigerating system, and when the sys-
tem is designed to aliow pumpdown of the refrlgerant charge of
the pressure vessel.

(c) For pressure relief valves discharging into the lowside of
the system, a single relief valve, not rupture member, of the re-
quired relieving capacity shall not be used on vessels of 10 cubic
feet or more internal gross volume except under the cond1t10ns
permitted in par. (h) 2.

{d) “Vessels containing liquid refngcrant may use 2 ot iore

pressure—relief devices or dual pressure—reitef devices in parallel
to obtain the required capacnty

(e) 1. The minimum required discharge capacity of the pres-
sure—relief device or fusible plug for each prcssure vessel shall be =

determined by the followmg i
C = iDL
where C minimum rcquucd drschargc capacrty of the . . .
»:. relief device in pounds of air per minute,
D= outside dlameter of vessel in feet,
: -; : .L = length of vessel in feet and B

‘ ?f factor dependent upon, type of refngerant from ,
. Table 45, 201 . .

-2, When combustlb}e matenals are used within 20 feat of a
pressure vessel, the value of f shall be muihphed by 2.5. The for-

mula is based on fire condmons otherhcat sources shaLl be calcu- ¢

lated separately _

: TAB_LE 45.20—1'
Refrigeran nt K . Value of f
When used on. the lowmde of a hﬂuted—charge
cascade system: S R
R-170, R-744, R-1150 . 1.0 -
R-13, R-13B1, R—503 KSR OV 1 |
R:14_.‘..'.-..._...' ......... 235
Other applications: oL e
1285 O i 08
R-11, R—40, R-113, R-123, R—142b R— 152a, E :
R-290, R-600, R—600a, R611,R-764 . ....... 1.0
R-12, R-22, R-114, R-134a, R—C318, R-500, | C
L0 e B 16
R-115,R-502 ..... i e e i Y. 2.5

3. When one pressure—relief device or fusible plug is used to
profect more than one pressure vessel, the required capacity shalt
be the sumi of the capacities required for each pressure vessel.

(f) The rated discharge capacity of a pressure-relief device ex-
pressed in pounds of air per minute shall be determined in accor-
dance with paragraph UG-131, Section VIII, Division 1, of the
ASME Boiler and Pressure Vessel Code as adopted in chs, ILHR

41 to 42. All pipe and ﬂttmgs between the pressure-relief valve °
and the parts of the system it protects shall have at Ieast lhe area i

of the pressure—relef valve inlet.

(g) Therated discharge capacity of aruptire member or fusible
plug dlscharglng to the atmosphere under critical flow conditions
in pounds of air per minuie shall be determined by the followmg
formulas:
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C = 0.64 Pyd
d = 112 (C/P, )

: where C =rated discha:ge capacrty in pounds of air per

o rmnute, and |

d = smallest of the mtcmal diameter of the m]et pipe,

© retaining flanges, fusible plug and rupture mem-

ber in jnch_es.oqts_ide diameter o_f_ vessel in feet,”

(rated pressurc psigx 1. 10) + .
BN _ 14,7, psia; _
“" For fusible plugs, Py = absoluté saturation préssure

' © - “corresponding to the stamped -

For rupture members, Py =

temperature melting point of the

~ fusible plug or the critical pres-
sure of the refrigerant ised, -
whichever is 'smaller, psia. -

. (h) 1. Pressure—relief devices and fusible plugs on any system. .
. containing a Group A3 or B3 refrigerant, on any system contain- . .

ing more than 6.6 pounds of a Group A2, B1 or B2 refrigerant, and
on any system containing more than 110 pounds of a Group Al

" refrigerant shall discharge to the atmosphere at a location not less
" than 15 feet above the adjoining ground level and not less than 20
" feet from any openable window, ventilation opemng, orexitinany

building, The discharge shall be terminated in such a manner to

: prevent direct spray of discharged refrigerant on personnel in the

: vrcrmty and foreign material or debris from entering the discharge
" piping. Discharge piping connected to the drscharge sideof afus-
“ ible plug or rupture member shall have provisions to preventplug—
" ging the plpc in the event the fusrble plug or rupture member func-
" tions.

2. Except for hydrostatic rehef valves, pressu:em:hef de-
vices shail not discharge into the lowside of the system unless the
" pressure relief device is a type not affected by back pressure, and
** the lowside is equipped with pressure—relief devices capabie of re-
" lieving any increased refrigerant quantity. Such a lowside pres-

sure-relief device shall be set in accordance with sub. (5) (a) and

* vented to the outside of the building in accardance with subd. 1.
' 3. Ammonia dlscharge from automatic or manual pressure—.

rehef valves shall be info one or more of the fol[owmg
*a. 'The atmosphere, in accordance subd. 1
b. A tank containing one gallon of water for each pound of

.; ammonia that can be released in one hour from the largest relief

device connected to the discharge pipe. The water shall be pre-

. vented from freezing. The drscharge pipe from the pressure-relief

device shall distribute ammonia in the bottom of the tank but no
lower than 33 feet below the maximum liquid level. The tank shall
be sized to coniain the combined volume of ammonia and water.

4, When sulfur dioxide is used, the discharge may be into a
tank of absorptive solution that shall be used for no other purpose
except sulfur dioxide absorption. The absorptive solution shall be
one galton of standard dichromate solution which consists of 2.5
pounds of sodium dichromate per gallon of water for each pound
of sulfur dioxide in the system. Solutions made with caustic soda
or soda ash may be used in place of sodium dichromate provided
the quantity and strength have the equivalent sulfur dioxide ab-

sorbing power. The tank shall be constructed of not less than 1/8

inch or No. 11 U.S. gauge iron or steel; The tank shall have a

hinged cover or, if of the enclosed type, shall have a vent hole at -

the top. All pipe connections shall be through the top of the tank
only. The discharge pipe from the pressure—relief valve shall dis-
charge the sulfur dioxide in the center of the tank near the bottom.

5. The size of the discharge pipe from a pressure-rélief device
or fusible plug shatl not be Iess than the outlet size of the pressure—
relief device or fusible plug, Where outlets of 2 or more relief de-

-
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vices or fusible plugs are connected to a common line or header, . -

the effect of back pressure that will be developed when more than
one relief device or fusible plug operates shall be considered. The
sizing of the common discharge header downstream from each of
the 2 or more relief devices or fusible plugs that are expected to
operate simultaneously shali be based on the sum of their outlet
areas with due allowance for the pressure drop in all downstream
sections. Provision shall be provided at the lowest point in the re-
lief device discharge piping to drain moisture and check for leak-
age. The material used for the safety relief device discharge piping
shall be noncombustible and compatible with the refrigerant used,

6. The maximum length of the discharge piping instailed on
the outlet of a pressure-reliefl device or fusible plug shall be deter-
mined as follows:

Comm 45.20

-+ L = 09P%%/16C.*

where C;= rated discharge capacity as stamped on the de--
- -vice by thernanufacturer in pounds of air per
“ minute,

d = internal diameter of pipe in inches, and
L= length of discharge bipe in feet.
For relief valves and rupture members:
P = (Rated pressure, psig x 1.10) + 14.7
For fusible plugs,

P=pressure Py as defined in par. (g).
Note: See Table 45,202 for the resulis of computations using the above formula.
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TABLE45.20-2—LENGTHINFEET OF DISCHARGE PIPING FOR PRESSURE-RELIEF DEVICES OF VARIOUS DISCHARGH CAPACITIES
Required Discharge Ca- Standard Wall Pipe, Pipe Sizein Inches S Standard Wall Pipe, Pipe Sizeinlnches
pacityC,#AirMin. = Iy, ETA 1 114 14 2 i 3 1 13y 14 2
‘ Relief Valve Setting 150 psig Relief Valve Setiing 200 psig

5 . . 68 276 _ s - 41 R

10 17 6 21 29 us 34 T

15 77 3 m 3 17 '

20 4 17 58 226 i 29 98.- i

25 3, i 37 145 5 19 &3 248

30 2 3 26 106 218 3 13 44 o1

a0 4 14 57 22 2 7 25 97 a0 S

50 3. 9 16 78 274 5 16 62 134

60 2 6 25 54 190 3 11 43 93

70 5 18 40 140 2 3 32 68 238

80 4 14 31 105 2 6 24 52 182

90 3 11 24 84 5 19 41 144

100 2 g 20 68 4 15 33 117

125 6 12 44 2 10 21 73

150 4 9 30 7 15 52

175 3 6 22 5 il 38

200 2 17 4 8 29
Relief Valve Setting 250 psig Relief Valve Sctting 300 psig

5 176 248

10 44 78 62 254

15 20 80 267 28 114

20 11 45 150 15 54 ‘212

25 7 29 9 10 4L 136

30 5 20 67 263 ( 28 94

40 3 11 37 147 4 16 53 208

50 2 7 24 94 204 3 10 34 134

60 5 17 66 142 2 7 24 93 200

70 4 12 48 104 5 17 63 147

80 3 g 37 80 4 3 52 113

9% 2 7 29 63 20 3 10 a1 39

100 2 6 24 51 178 2 3 33 72 252

125 4 15 33 114 2 5 21 46 162

150 3 n 23 79 4 15 32 112

175 2 ] 17 58 3 1l 24 82

200 2 6 13 44 2 g 18 63
Relief Valve Setting 350 psig Relief Valve Sctting 400 psig

5 335 433

10 24 380 108 492

15 37 169 48 219

20 21 95 285 27 123 369

25 13 61 183 i7 79 236

30 9 a2 127 12 55 164

40 5 24 71 281 7 31 7} 364

50 3 15 46 180 4 20 59 233

60 2 11 32 125 270 3 i1zl 41 162 349

70 2 8 23 92 198 2 10 30 119 257

80 6 18 70 152 2 8 23 91 197

90 5 14 56 120 6 18 72 155

100 4 1 45 97 339 5 15 58 126 439

125 2 7 29 62 217 3 9 37 81 28i

150 2 5 20 F] 151 2 7 26 56 195

175 4 15 32 1 2 5 19 41 143

200 3 11 24 g5 4 15 31 il0
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(8) POSITIVE DISPLACEMENT COMPRESSOR PROTECTION, When
required to be equipped with a stop valve in the discharge connec-
tion, every positive displacement compressor shall be equipped

with a pressure-relief device of adequate size and pressure set- -

ting, as specified by the compressor manufacturer, to prevent rup-
ture of the compressor or any other component located between
the compressor and the stop valve on the discharge side. The pres-
sure—relief device shal} discharge into the low—pressure side of the
system or in accordance with sub. (7) (h). '

(9) PRESSURE-LIMITING DEVICES. (2) When required. Pres-
sure-Jimiting devices shall be provided on all systems operating

above atmospheric pressure, except that a pressure-limiting de-.

vice is not mandatory-on any factory-sealed system containing
less than 22 pounds of Group Al refrigerant that has been listed

by an approved nationally recogmzed testmg laboratory andisso ..

identified,

(b) Setring. 1. When reqmred by par (a), the maximum settmg
to which a pressure-limiting device may readily be set by use of

installed on the highside of a system, except as provided in subd,

2. The pressure-limiting device shall stop the action of the pres-
sure-imposing element ata pressure np higher than this: maximum

setting. . .
2. On systems usmg nonposmve dlsplacernent compressors,

the maximum setting of the pressure-limiting device is not re-

quired to be below the design pressure of the hlghmde of the sys-
fem provrded the pressure—relief devrce is:

. Located in the lowside;
b Subject to lowside pressure; and

¢. There is'a permanent unvalved relief path between the' Coor condensing unit;

htghmde and the lowside of the system

(c) Conncctton Pressure—]mutmg devices sha]l be connecteci
between the pressure-imposing element and any stop valve on the
discharge side. There shall be no intervening stop valves i in the
line leading to the pressure— limiting device. '

“ 0) REFRIGERANT PIPING, VALVES, FITTINGS AND RELATED
PARTS. Refrlgeratmg piping, valyes, fittings and related parts hay-
ing a maximunt internal or external design pressure greater than
15 psig shall be listed either individually or as part of an assembly
or a systern by an approved nationatly recognized testing labora-
tory or shall comply with ASME B31.5, where applicable.

(11) COMPONENTS OTHER THAN PRESSURE VESSELS AND HIPING.

{a) 1. Except as provided in subd. 2., every pressure-containing .

component of arefrigerating system, other than préssure vessels,
piping, pressure gauges, and control mechanisms; shall be listed
either individually or as part of a complete refrigerating sysiem or
a subassembly by an approved nationally recognized testing labo-
ratory or shall be designed, constructed and assembled to have an
ultimate strength sufficient to withstand 3 times the des1gn pres-
sure for which it israted. -0 - .- -

2, Waterside components exempted from the rules of Section

* VIII of the ASME Boiler and Pressure Vessel Code as adopted in
chs, TI.HR 41 to 42 shall be designed, constructed-and assembled
1o have an ultimate strength sufficient to withstand 150 psig or 2
umes the desrgn pressure for wmch itis rated wmchever is great—
er. .
(b) quuld level gauge glass columns, except those of the bull’
eye type, shall have automatic closing shut—off valves, and such

glass columns shall be protected agamst external damage and

properly supported. ;

(c) When a pressure gauge is permanently msta]]ed on the
highside of a refrigerating system, its dial shall be graduated to at
least 1.2 times the design pressure.

(d) Liguid receivers, if used, or parts of a system desrgned to

receive the refrigerant charge during pumpdown shall have suffi- -

Comm 45.20

cient capacity to receive the pumpdown charge, The liquid shall

not occupy more than 90% of the volume when the temperature

of the refrigerant is 90°F. The receiver volume is not required to

contain the {otal system charge, but is required to contain the

amount being transferred. If the environmental temperature is ex- -
pected to rise above 122°F, the designer shall account for the spe-

cific expansion characteristics of the refrigerant.

(12) SERVICE PROVISIONS. (a) All refngeratmgsystems shall

" have provisions to handle the refrigerant charge for service pur-

poses. There shall be liquid and vapor transfer valves; transfer
compressor or pump, and refrigerant storage tanks or appropriate

- valved connections for remgval by a reclaim, recycle or recovery

device.

(b). 1. Except as prov1ded in subd. 2 refngeratmg systems '
containing more than 6.6 pounds of refngerant shall have stop

. valves installed at the following locations:

a. The suction inlet of each compressor, compressor unlt or. _

_ condensing unit;
the adjusting means provided shail not exceed the design pressure
of the highside of a system that is not protected by a pressure-re- -.

lief device or 90% of the setting of the pressure—relief device

b. The discharge outlet of each compressor. compressor umt :
or condensing unit; and : SN :

¢. The outlet of each liquid receiver.

2, Stop ‘valves are not réqaired on systems whlch have a re-
frigerant pumpout function capable of stormg the entire refriger-

.- ant charge, systems equipped with the provisions for pumpout of -

the refrigerant, or self—contained systems.

{c} Except as provided in par. (b) 2., refrigerating systems con-
taining more than 110 pounds of refrigerant shall have stop valves
installed at the following locations: *

1,” The suction inlet. of cach compressor, compressor unit or )

condensmg unit;

2. The discharge outlet of each compressor, compressor unit

3. The inlet of each hqurd recewer, except for self—contamed
systems or where the receiver is an mtegral part of the condenser '
or condensmg unit;

4. The outlet of each hqmd recelver, and
5. The inlet and outlet of condensers when more than one con-

. denser is used in parallel in the system.

(d} Stop valves shali be suitably labeled if the components to
and from which the valve regulates flow are not in view at-the
valve location. Labeling of the piping adjacent to the valves is suf-
ficient to satisfy this requirement. When numbers are used to label
the valves, there shall be a keyto the numbers located wrthm sight
of the valves with letters at least 0.5 inch high.,

Note: For information on labeling of valves, se2 ANS[ standard A13 1 Scheme
for the Identification of Piping Systems, < s

(13) FaericatioN. {(a) The following are minimum require- -

menis for refrigerant—containing copper pipe or tubing: -

1, Copper tubing used for refrigerant piping shall conform to

- the American Society for Testing and Materials (ASTM) speciﬁ-

cation B88 types K or L, or ASTM specification B280.
"2, For Group A1 refrigerants, copper titbe shall be connected
by brazed ]omts soldered joints or mechanical joints: .

(b) ‘For Groups A2, A3,B1, B2 and B3 refngerants profective
metal enclosures shall be provrded for annealed copper tube
erected on the premises, except that no enclosures shall be re-
quired for connections between a condensing unit and the nearest
protected riser, if such connections are not more than 6.6 feet in
length apart.

{c} Except for Group Al refngerants, Jomts on refrigerant--
containing copper tube that are made by the addition of filler metal
shall be brazed.

{14) FACTORY TESTS. (a) All refngerant—contammg parts or
self-contained systems shall be tested and proved tight by the
manufacturer at not less than the design pressure for which they
are rated. Pressure vessels shall be tested in accordance with sub. .

3).
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(b) 1. The test pressure applied to the highside of each factory—
assembled refrigerating system shall be at least equal to the design
pressure of the highside, The test pressure applied to the lowside
of each factory-assembled refrigerating system sha]l be at least
eqqual to the design pressure of the lowside, -

2. The test o the complete system may be conducted at the
minimum lowside design pressure in accordance with sub. (2) if
final assembly connections are made in accordance with ASME
B31.5, In this case, parts shall be individually tested by either the
self—contained system manufacturer or the manufacturer of the
part at not Iess than the highside des1gn pressure.

(c) Self—contained systems with a ‘design pressure of 15 psig
or less shall be tested at a pressure not less than 1.33 times the de-

sign pressure and shall be proved t1 ght atnot less lhan the Iowsrde
design pressure.

rate condensing unit, compressor or compressor unit sold for field

assembly in a refrigerating system shall carry a nameplate marked

with the manufacturer’s name, nationally registered trademark or
trade name, identification number, the design pressures and the re-
frigerant for which it is designed. The refrigerant shall be desig-
nated by the refrigerant number as shown in Table 45.17-1 oras

determined by the American Society of Heatmg, Refngeraung -

and Air-Conditioning Engineers. .
History: Cr. Register, August, 1994, No. 464, e&' 9—1—94

Comm 45.21 Operatlon and testing. (1) GENERAL. (a)
Every refrigerant—containing part of every system that is erected
on the premises, except compressors, condensers, evaporators,
safety devices, pressure gauges, control mechanisms and systéms
that are factory-tested, shall be tested and proved ught after com-
plete installation and before' operation.

.{b) Except as provided in par. (c), th
each system shall be tested and proved tight at not less than the

lower of thé design pressure or the setting of the pressure—rehef '

device protecting the hrghsnie or lowsrde of the system, respec-
fively.

(¢)' Systems erected on the premises using Group Al refriger— )

ants and with copper tubing notexceeding (. 62 mch ontsxde cham~
eter may be tested with refrigerant,

(2) Test MEDIUM. 'A suitable dry gas such as nitrogen or air
shall be used for pressure testing. The means used to build up the
test pressure shall havé eithera pressure—limiting device or a pres-
sure-reducing device with apressure—relief device and a gauge on
the outlet side. The pressure-relief device shall be set above the
test pressure but low enough to prevent permanent deformatron ot‘
the system components.

(3) DECLARATION, .- A dated declaration of test shall be pro- :

vided for all systems containing 55 pounds or more of refrigerant.

The declaration shall give the name of the refrigerant and the field -

test pressure applied to the highside and the lowside of the system.
The dectaration of test shall be signed by the installer and, if an
inspector is present at the tests, the inspector shall also sign the

declaration. When requested copies of this declaratlon shall be

furnished to the department,

Nete: The déclaration of test can be developed on site b)r the installer; it is not a .

department form.
History: Cr. Register, August, 1994, No. 464, eff. 9-1-94.

Comm 45.22 General requirements. (1) MACHINERY
ROOMS. Access to the machmery room shaii be restricled fo autho-
rized personnel.

(2) SIGNS AND IDENTIFICATION. (a) Insrallauon :denrcﬁeanon

Each refrigerating systern erccted on the premises shall ‘be pro-

vided with a legible permanent sign, securely attached and readily -
accessible, indicating the name and address of the installer, the re- .

frigerant munber and amount of refrigerant, the lubricant 1dent1ty
and amount, and the field test pressure applied.

Register, October, 1996, No. 490
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(b) Controls and piping. identification. -Systems containing

more than 110 pounds of refrigerant shall be provided with dura-

- ble signs having letters not less than 0.5 inch in height designat—_, ;
:ing:

1. Valves or switches for contro]lmg the refngerant flow, the '
ventilation and the refrigeration compressor; and - -

2. The name of the refrigerant or secondary coolant contained '

. in exposed piping outside the machmery room.

Note: For information on Iabelinjs of piping, see ANSI slandard Al3 l Scheme

- for the Identification of Piping Systems.

(c) Changes in refrigerant or Iubr!cam “When the kind of re- -

‘ frlgerant orlubricantis changed as providedin s, Comm45.16 (3) )

new signs shall be installed to identify the changes
(3) CHARGING, WITHDRAWAL AND DISPOSITION OF REFRIGER-

- ANTS, Noservice containers may be feft connected to a system ex-
(15) Namzprate, Each self-contained system and each sepa-

cept while charging or withdrawing refrigerant. Refrigerants
withdrawn from refrigerating systems shall be transferred to ap-
proved containers only. Except for discharge of pressure-relief -
devices and fusible plugs, incidental releases due to leaks, purging

- of noncondensibles, draining oil and other routine operating or -

maintenance procedures, no refrigerant may be discharged to the
atmosphere or to locations such as a sewer, river, stréam or lake,

{4) 'ConTamERs. Containers used for refrlgerants withdrawn
from a refrigerating system shall be as prescnbed in the pertinent

- regulations of the U.S. department of transportation and shall be

carefully weighed each time they are used for this purpose, and
containers shall not be filled in excess of the permissible ﬁlling '
weight.,

Note: Note: The pertinent regulations of the . S depanmcnt of nansponatton )
are contained in 49 CFR Pasts 100 to 199,

{5} STORING REFRIGERANT. Refngerant stored in a machmery
room shall not be more than the amount to normally operate the

' largest refrigerating system in the room, in addition to the charge

in the system and the refrigerant stored in a permanently attached
receiver. The refrigerant shall be’ stored in approved storage con- _
tainers. ' '

{6) SELF-CONTAINED BREATHING APPARATUS ‘Whena machm- _
ery room is required under s. Comm 45.18 (4) and amrionia is
used as the refrigrant; at least oné approved self-contained
breathing apparaius (SCBA) shall belocated outsxde ot' but close .
to, the machinery room,” i

Note: Nofe: Reanrements for ‘the usc and mamtenance of
SCBA can be found in section 29 CFR 1910.134 of the federal oc-
cupational safety and health admnnstratton

(4] MA]N'IENANCB. (@ General. ' Refrigerating systems shall
be maintained by the user in a clean condition, free from accu-
mn]atxons of 01Iy dirt, waste and other debris,

(b) Stop valves, Stop valves connecting refngerant—contammg
parts to atmosphere during shipping, testing, operating, servicing
or standby conditions shall be capped, plugged blanked or locked
closed when not in use. - ;

(c) Calibration of pressure measuring equipment. Pressure measur-
ing equipment shall be checked for accuracy and calibrated prior
to test and immediately after every occasion of full scale pressure,
either by comparison with master gauges or by a dead-weight
pressure gauge fester, over the operating range of the equipment, .

(d) Periodic tests. Detectors, alarms and mechanical ventilating
systems shall be tested in accordance with manufacturers spectﬁ—
cations. o .

{B) RESPONSIBILITY FOR OPERATION AND EMERGENCY SHUT-
pOWN. (a) The person in charge of the premises on which a refrig-
erating system containing more than 55 pounds of refrigerant is
installed shali provide a schematic drawing or panel giving direc-
tions to the operation of the systemn at alocation that is convement :
to the operators of the equipment. '

) Emergency shutdown procedures, including prccaunons to
be observed in case of a breakdown or leak, shall be displayed on
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a conspicuous card located as near as possible to the refrigerant
compressor. These precautions shall address:

1. Instructions for shutting down the system in case of emer-
gency;

2, The name, address, and day and night telephone numbers
for obtaining service; and

3. The narme, address and telephone number of the fire depart-
ment having jurisdiction and instructions to notify that fire depart-
ment immediately in case of emergency.

(¢) When amachinery roomis used, the emergency procedures
shall be posted outside the room, immediately adjacent te each
door.

History: Cr. Register, August, 1994, No. 464, off. 9--1-94.

ILHR 45.30 Servicing of refrigeration equipment. History: Cr, Regisier,
August, 1994, No. 464, eif. 9-1-94; r. Register, October, 1996, No. 494, ¢fl.
11-1.96,

iLHR 45.31 Sale of refrigerant. History: Cr. Register, August, 1994, No.
464, eff. 9-1-94; r. Register, October, 1996, No. 490, off. 11-1-96.

Comm 45.33

Comm 45.32 Approved equipment. transfer, recovery
and recycling equipment. The department shall approve any
transfer, recovery or recycling equipment if an approved national-
ly recognized testing laboratory has certified the equipment,

Note: The departinent will accept equipment that has been tested and centifiedin
accordance with ARI standard 740.

{2) RECLAIMING EQUIPMENT. The department shall approve
any refrigerant reclaiming equipment if the equipment repro-
cesses the used refrigerant to the purity standards specified in ART
Standard 700,

History: Cr. Register, August, 1994, No. 464, eff. &—1-94.

Comm 45.33 Refrigerant purlty. Ozone-depleting re-
frigerant that has been removed from refrigeration equipment and
that will be transferred to a different owner’s refrigeration equip-
ment shall comply with ARI Standard 700. Documentation certi-
fying product specifications in accordance with ARI Standard 700
shall accompany the reclaimed refrigerant.

Hisforys Cr, Register, August, 1994, No, 464, eff. 9-1-94.

ILHR 45.34 Qualifications of equipmentusers. (1} History: Cr.Register,

August, 1994, No. 464, eff. 9-1-94} n Register, October, 1998, No, 490, eff,
11-1-96.

Register, October, 1996, No. 490
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